Abstract Dialysis disequilibrium syndrome is a neurological adverse effect of acute hemodialysis in advanced uremic patients. Dialysis disequilibrium has a wide spectrum of clinical manifestations starting from subtle uneasiness, confusion, to florid and complex life threatening neurological deficit. In this case study, we present a patient who developed sudden cortical blindness following hemodialysis due to posterior reversible encephalopathy, which is a rare presentation of dialysis disequilibrium syndrome.
Introduction
Posterior reversible encephalopathy syndrome (PRES) is a clinico-radiological entity, first described by Hinchey and his co-workers in 1996. It is an acute neurological disorder characterized by headache, bilateral visual disturbances, seizures, altered mental status accompanied by unique pattern of vasogenic edema in brain; predominantly in the parietal and occipital region [1] . In literature, PRES is commonly reported in association with hypertensive encephalopathy, eclampsia, pre-eclampsia, drug intoxications (immunosuppressive and cytotoxic drugs), chronic renal failure (CRF) with uncontrolled hypertension, collagen vascular disease, thrombotic thrombocytopenic purpura, human immunodeficiency virus (HIV) infection, acute intermittent porphyria, and organ transplantation [2] [3] [4] . The exact pathogenesis of PRES is unknown, however, the main abnormality is cerebral vasogenic edema, which is typically reversible once the underlying cause is taken care of. PRES in its severe form often leads to permanent neurological impairment and sometimes can cause death. In literature PRES attributed mortality is reported to be approximately 15 % [5] . Patients with end-stage renal disease, having advanced azotemia or uremic encephalopathy or metabolic acidosis or life threatening hyperkalemia are often managed with emergency hemodialysis. Acute dialysis in patients with advanced uremia often results in multiple adverse effects on the nervous system; known as a whole as 'Dialysis Disequilibrium Syndrome' (DDS). Etiologically speaking, DDS is believed to be caused due to brain edema and has a wide spectrum of neurological manifestations starting from state of mild confusion to florid focal or generalized neurological symptoms; PRES being one of them. In this case study, we present a case of advanced azotemic patient, who after an emergency dialysis landed in DDS with clinical manifestations suggestive of PRES.
Case report
A 50-year-old man, nondiabetic, hypertensive for past 3 years, was suffering from end stage renal disease (native kidney disease not clear, likely hypertensive nephrosclerosis). He was on maintenance hemodialysis for the last 2 years, undergoing maintenance hemodialysis three times per week. His clinical condition was otherwise normal and his blood pressure was well controlled with Cilnidipine. His native kidney urine output was around 800-1000 ml per day. He was presented to our emergency unit with advanced azotemia and uremic symptoms like loss of appetite, tiredness, lethargy, nausea, vomiting and effort intolerance. He had no history of headache, loss of consciousness or seizure. Upon inquiry it was revealed that due to some personal problem in his family he was mentally depressed and neglected his self-care. For past few months, he was irregular in his dialysis schedule and was also reluctant to take his scheduled laboratory test. His last recorded creatinine level about 2 months prior to this emergency admission was 5.6 mg/dl. It was further revealed that he did not undergo any dialysis in last 3 weeks. As per dialysis records his dry weight was between 52 and 53 kg in previous months, but on admission his body weight was 61 kg. His daily medications consisted of Cilnidipine, vitamin supplements, proton pump inhibitors, iron folic acid supplements, calcium bicarbonate supplementation, weekly administration of 4,000 IU of Erythropoiesis stimulating agent and monthly administration of intravenous iron-sucrose. Upon further questioning he admitted that due to toothache he had taken 4 over-the-counter pain killers (most likely NSAID in combination with paracetamol), two days prior to the emergency admission. During the examination, he was conscious but a bit lethargic. He was found to be anemic and edematous. There was clinically no demonstrable jaundice and he was not cyanotic. His abdomen was soft with no sign of organomegaly or any palpable mass. Scattered crepitation in right lungs was heard on auscultation. There were no focal neurodeficit. His initial blood pressure at ER was 180/100 mmHg, but after administration of Furosemide 40 mg IV, his blood pressure lowered to 140/90 mmHg. His heart rate was 100 beats per min. His oxygen saturation breathing room air was 87 % and capillary blood glucose was 122 mg/dL. His emergency laboratory work up was as follows: Hemoglobin of 8.7 g/dL, total RBC count of 2.89 million/cmm, total leucocyte count of 8000/UL, total bilirubin was 0.2 mg/dL, Serum Albumin was 3.2 g/dL, Albumin/Globulin ratio was 1.0, SGOT 19 U/L, SGPT 21 U/L, Alkaline Phosphatase 352 U/L, Gamma G.T 42 U/L, Serum Sodium 143 mmol/L, Serum Potassium 6.1 mmol/L, Serum Chloride 112 mEq/L, Serum Urea 277 mg/dL, Serum Creatinine was 15.75 mg/ dl, CRP was less than 6 mg/L. Arterial blood gas analysis revealed, severe metabolic acidosis, pH 7.19 with bicarbonate 9.3 mmol/l and base excess 19.4. X-ray of Chest showed bilateral pleural effusion with congested lung fields. In view of uremic symptoms, metabolic acidosis and hyperkalemia he was taken for urgent dialysis. Blood flow rate was maintained at 250-280 ml/min and dialysate flow rate was 500 ml/min. Within four hours of dialysis, Kt/V achieved was 1.3. Pre dialysis and post dialysis body weight measured 61 and 58 kg, respectively. To avoid symptoms related to osmotic shift, 50 ml of 20 % manitol was given intravenously prior to initiation and at the end of the dialysis session. Three to four hours post dialysis, the patient began experiencing sudden blurry vision which progressed to a complete loss of vision in both eyes within a span of a few hours. This complaint was accompanied by sensation of mild heaviness and aches in the head. On examination, apart from loss of vision; no clinical signs of any other cranial nerve involvement were present. The planter reflex was bilaterally flexor. Jerks were all normal and there was no demonstrable sensory or motor neurodeficit. He was conscious, responded normally to verbal commands, the pupils were isochoric and direct and indirect light responses were normal. Fundoscopic evaluation showed clear media, no retinal abnormality and no papilledema. His blood pressure was 130/80 mm of Hg, and his dialysis record did not show any significant fluctuation in blood pressure while performing dialysis. His heart rate was 88 beats per minute and O 2 saturation was 98 % on room air. His post-dialysis blood reports showed: Urea-35 mg/dL, Creatinine-7.1 mg/dL, Na-133 mmol/dL, K-5.2 mmol/dL. A CT scan of the brain was performed, which showed extensive hypodense lesion involving the periventricular deep and subcortical white matter of the frontal, parietal and occipital lobes. Urgent neurological consultation was sought for and an MRI of brain was done which revealed edema of white matter, up to subcortical region and of both parieto-occipital left frontal lobe, involving splenium of corpus callosum on the left side suggestive of PRES (Fig. 1) . He was advised hemodialysis every alternate day. During this time his blood pressure was well controlled, electrolytes were normal and his vision improved after four sessions of hemodialysis. His vision was restored to 6/9 in both eyes after 1 week of maintenance hemodialysis and his appetite improved significantly as well. Repeat MRI done after 3 weeks showed complete resolution of previous abnormalities (Fig. 2) . He was discharged in a stable condition with the advise to continue maintenance hemodialysis thrice per week and to follow up at our outpatient department every month.
Discussion
PRES is a complex clinico-radiological entity, diagnosed by MRI findings, of reversible hyper intensities in the white matter of brain as shown on T2-weighted cranial MR-images, along with corresponding clinical manifestations. It predominantly affects the posterior cerebral circulation territory and its clinical hallmarks are headache, confusion, seizures, cortical visual disturbances or blindness and other focal-neurological signs. Hypertensive encephalopathy, eclampsia, immunosuppressive and cytotoxic medications, renal failure with uncontrolled hypertension, collagen vascular disease, thrombotic thrombocytopenic purpura (TTP), human immunodeficiency virus (HIV) infection, sepsis, acute intermittent porphyria, and organ transplantation are common known conditions associated with PRES [2] . In literature there are two opposing hypothesis for etiopathogenesis of PRES. The first one being vasospasm due to severely elevated blood pressure; where it has been suggested that vasospasm contributes to ischemia and cytotoxic edema in regions of the arterial border zone [6] . The second one being more recent, states that, cerebral vasodilatation develops in cerebral arterioles due to auto regulatory failure. Cerebral auto regulation keeps blood flow constant, and protects the brain during changes in blood pressure; but, a sudden and severe increase in blood pressure can impair auto regulation, and this impairment can lead to arteriolar vasodilatation and endothelial dysfunction. As a result, plasma and red blood cells migrate to the extravascular space from the intravascular space, thereby engendering vasogenic edema [7] . Both these hypothesis fit in the clinical context of PRES, where hypertension or hypertensive urgency plays a major role in the midst of other complications. Although literature suggests that acute rise in blood pressure leading to autoregulation failure is the mainstay for PRES many studies have revealed that in approximately -20 to -40 % of cases, PRES is seen in the absence of hypertension [8] . In renal failure with advanced uremia, and controlled blood pressure, etiopathogenesis of PRES is exactly unknown. Whether dialysis and rapid shift of uremic toxins has any bearing on autoregulation of cerebral vasomotor system is not known. The main pathogenesis irrespective of clinical context is attributed to cerebral edema which is probably facilitated in the posterior brain region due to sparse sympathetic innervations of the vertebrobasilar vascular system. In this context it is worth mentioning that Dialysis disequilibrium syndrome (DDS) is a disorder of the central nervous system in patients undergoing acute hemodialysis. The underlying etiology of DDS is thought to be primarily due to cerebral edema. DDS and PRES represent a spectrum of disorders in which the underlying mechanism is vasogenic edema. The pathogenesis of DDS is not fully understood, but it has been explained by many theories in literature. One of these is the ''reverse urea hypothesis'' which suggests that the acute removal of urea from the brain through the blood-brain barrier is much slower than from the plasma, which creates an osmotic gradient that results in water shifting to the brain cells, subsequently resulting in cerebral edema [9] . Till date there are only two reported cases of DDS linked to PRES. In the first case, the patient's blood pressure was very high (223/123 mm of Hg). In addition there was exposure to Rifampicin, which was hypothesized to cause PRES [10] and in the second case, although BP was in the normal range, the patient received immunosuppressive drugs [11] . In the case discussed in this paper, the patient's blood pressure was controlled at the onset of the symptoms. He was not taking any immunosuppressive drugs and there was no evidence of sepsis (CRP was normal), no evidence of collagen vascular disorders and thrombotic micro angiopathy. The patient developed a sudden loss of vision in both eyes with the new onset headache post hemodialysis. Later, using the MRI brain findings and monitoring the subsequent course of the disease, diagnosis of PRES was considered. The patient recovered completely, both clinically and radiologically, in the due course of time.
Conclusion
In conclusion-we suggest that dialysis disequilibrium, although a common reversible phenomenon may sometimes have a complex clinical presentation like PRES. In clinical settings, patients with metabolic acidosis, azotemia, are often necessitated to undergo urgent dialysis. However a rapid reduction in urea may lead to osmotic disequilibrium and failure of autoregulation of brain circulation leading to cerebral edema. Based on areas of involvement, presentations can be diverse. Edema in occipito-parietal subcortical white matter can cause sudden vision loss and other neurological symptoms. Though PRES is reversible, timely diagnosis and care is of utmost important to prevent any permanent neurological damage.
